Industrial energy efficiency is stated as a major means of reducing the threat of increased global warming, caused by human use of fossil fuels. Energy service companies (ESCOs) have been expected to play an important role in promoting energy efficiency in different sectors of the economy, including industry. Energy related outsourcing in the complex energy intensive pulp and paper industry, with a continuous production process, represents one of the more challenging types of industrial outsourcing. This paper studies the role of ESCOs as a method to promote energy efficiency in the Swedish pulp and paper industry. A questionnaire was used, complemented by in-depth interviews with mill executives in order to gain more knowledge of the issue. The main conclusion from this paper is that the utilization of ESCOs in the pulp and paper industry is higher in activities with a lower level of energy integration in the production process, and on the contrary, the utilization of ESCOs is lower with a higher level of energy integration in the production process. Since the PPI is a mature industry with a globally well-known and well-spread technique, results from this paper, may plausibly be generalized for PPIs in other countries as well.
Introduction
Industrial energy efficiency is stated as a major means of reducing the threat of increased global warming, caused by human use of fossil fuels (IPCC, 2007) . Energy service companies (ESCOs) have been expected to play an important role in promoting energy efficiency in different sectors of the economy, including industry (Vine, 2005 ). An ESCO is a company that is engaged in running different energy related business activities such as facilities, boilers, etc. The idea behind an ESCO is that a company outsources parts of its business that are not considered core business areas to the ESCO that takes over and operates this activity. This in turn may lead to increased cost and energy effectiveness.
The Swedish pulp and paper industry (PPI) is a substantial user of energy, accounting for about 2 percent of the EU-25 industrial energy use and almost 50 percent of Swedish industrial energy use (SEA, 2007a , Eurostat, 2007 . The large use of energy in the Swedish PPI makes the industry particularly important in terms of energy efficiency. Previous research has emphasized an increasing potential and use of ESCOs by the Swedish PPI, the main driving force behind energy related outsourcing being that the PPIs are increasingly focusing their attention and efforts on their core business, which do not include energy (Möllersten and Westermark, 2001 ). In 2000 there were 14 known outsourcing agreements between ESCOs and Swedish PPIs (Möllersten and Sandberg, 2004) . However, later research in the industry found that ESCOs were ranked lowest among all the driving forces for energy efficiency included in the study (Thollander and Ottosson, 2008) . Analyzing and evaluating the role of ESCOs in the Swedish PPI is of importance for a number of reasons. First, the Swedish PPI is a major user of energy making various energy efficiency means in the industry attractive. Second, the outsourcing of energy related activities to ESCOs has been stated as one of the major means of aiming to reduce the European Union's use of energy by 9 percent, making different case studies of ESCOs of considerable importance (EC, 2006) . Third, the PPI is in several aspects an extraordinary industry with a continuous production process, where production disruptions are very costly, making any change in the process a high risk project. Energy related outsourcing of production related activities such as boilers, may therefore be a far-reaching form of outsourcing. Different reports have, however, stated that the entire paper production could be outsourced and managed through a customer interface (Ernst & Young, 2007) . This accentuates the need for research on the role of energy-related outsourcing, in particular ESCOs in the Swedish PPI. The aim of this study is to describe and analyze the role of ESCOs as a method to promote energy efficiency in the Swedish pulp and paper industry.
The Swedish pulp and paper industry
About 80% of the pulp and paper produced in the Swedish PPI is exported to international markets. In 2005, Sweden was the third largest exporter of paper products and the fourth largest exporter of pulp in the world (SFI, 2005) . The industry accounts for about 50% of the aggregated domestic industrial energy use, which in turn represents about 6% of the Swedish aggregated production value. In Sweden there are about 60 mills, which employ about 27,500 people (SFI, 2005; SEA, 2007a) . About 40% of the mills are integrated pulp and paper mills, 40% are non-integrated paper mills, and 20% are market pulp producers (DS, 2001). Historically, vertical integration between pulp and paper production has increased, while there has been a decline in the production of market pulp (Bjuggren, 1985) .
There are three basic types of production of pulp: mechanical, chemical, and chemical-thermo mechanical pulp production (CTMP). The chemical pulp process mainly uses biomass as primary energy source, while the mechanical pulp process uses more electricity. The Swedish PPI uses about 50 TWh/year biomass, 22,5 TWh/year electricity and 7,3 TWh/year fossil fuels. The ongoing trend since the 1970s has been that the industry has gradually grown less dependent on fossil fuels due to increased energy efficiency while the use of electricity has increased (SCB, 2006). The chemical pulp mills also annually generate about 5 TWh/year electricity by using back pressure .
The industry is characterized by heavy capital intensive production investments, e.g. a paper machine costs about 200-500 million EURO to install and a new recovery boiler costs about 150 -200 million EURO. Pay-off periods for these types of investments are often far in excess of 20 years. The manufacturing of paper is carried out at speeds of about 100 km/h (Laestadius, 1998) . This means that unplanned production disruptions are very costly and that the few planned stops in the continuous production processes make any change in the process a high risk project.
Method
Previous research has emphasized different forms of energy related collaborations and outsourcings in the Swedish PPI (Möllersten and Westermark, 2001; Möllersten and Sandberg, 2004; Wolf and Peterson, 2007) . The Wolf and Peterson (2007) study spotted that half of the studied 59 mills had some type of cooperation, such as waste heat cooperation between PPIs and district heating companies. Internationally, there has also been outsourcing within the PPI of power generation, energy management, water and waste water treatment, industrial gas, and air and steam operations (Hrickiewicz, 1999) . In one case that was given a lot of attention in the press, three pulp mills in British Columbia outsourced their entire maintenance operations to a service company (Greenbaum, 2001 ). As stated above, several outsourcing agreements between ESCOs and PPIs exist today. This paper, however, investigates the role of ESCOs as a method of promoting energy efficiency in the Swedish PPI. Examples of such outsourcing projects include the outsourcing of a biofuel-fired boiler in a pulp and paper mill. This paper will not focus on other forms of outsourcing of non-core business related areas such as IT services.
Inspired by Yin (2003) , a multiple case study was conducted of the Swedish PPI using a questionnaire and indepth interviews, annual reports, energy audits and other forms of internal documents. Yin (2003) argues that case study research is particularly advantageous when 'how' or 'why' questions are asked about a contemporary set of events over which the investigator has little or no control (Yin, 2003) . Moreover, multiple case studies are preferred as increased number of cases increases the study's validity (Merriam, 1998) . Generalizations from case studies are made using 'analytic generalization'. Analytic generalization means that theories sprung from case study research may be of a nature proved to hold or to not hold in other cases, e.g. it is not possible to generalize findings to the all other industries stating the use or not of ESCOs decreases or increases the energy efficiency and profitability. However, what is possible is to state is a theoretical proposal regarding the use of ESCOs within the Swedish PPI which might also be applicable to PPIs in other countries as well as other similar types of process industries such as the chemical industry, etc.
The questionnaire was sent out to the person in charge of energy issues, such as the technical manager, energy manager and/or environmental manager, asking the respondent to, among other things, rank their view of different information sources and the mill's/company group's priority of the energy issue. The ranking of information sources have previously been presented in Thollander and Ottosson (2010) . When presenting the results in this paper, the answers from the questionnaire and the interviews were translated from Swedish to English. The questionnaire was sent to 59 mills and 40 were returned, a response rate of 68%. A list of respondents were gained from the Swedish Energy Agency's contact list for the Swedish long term agreements (LTA) programme PFE (Programme for improving energy efficiency in energy-intensive industries) as well as from the industry organization, the Swedish Forest industry. These organizations were informed of the results as a validation. As regards the in-depth interviews, three cases were chosen, based on the empirical findings from the questionnaire as well as other related research in the industry. The three studied cases emphasise different aspects of energy related ESCO activity in the Swedish PPI and by so contribute to increased knowledge of the complex issue of different forms of energy efficiency services. The definition of such energy efficiency measures and energy efficiency services are derived, in section 5 in this paper, from the European Commission's definition (EC, 2006) . Among the studied outsourcing cases one was an integrated pulp and paper mill (Case 2) while the other two were non-integrated paper mills (Case 1, Case 3).
Altogether six in-depth interviews were conducted with the person responsible for energy matters at six different mills. Three respondents at three mills, with leading experience of current and past collaborations between PPIs and ESCOs, as well as three respondents at three mills without any energy-related outsourcing activities, were interviewed. As regards the latter interviews these were used as a "shadow control" to validate if the results from the outsourcing cases were plausible (Vedung, 1998) . Issues covered in the interviews included the effect on the outsourced business activity, the innovation process, information and contact with the outsourced business activity, and hidden costs and dependence on the new supplier (the ESCO). As regards the interviews with respondents at mills without any ESCO cooperation, the interview covered issues concerning why the mill had not been involved in outsourcing cooperation. The interviews took about one hour, and was partly transcribed and sent back to the respondents for approval. The interviews were further complemented with other empirical material from the three outsourcing cases such as the company's own energy audits, articles in energy journals, annual reports etc. The cases were anonymized before inclusion in this paper. The reasons for doing so were that the respondents demanded it for reasons of business and contractual secrecy, and that this thus plausibly increases the validity of the research.
Core business and outsourcing
As stated previously, in Möllersten and Sandberg (2004) several reports from both the USA and Sweden indicate that manufacturing firms, both energy intensive and non-energy intensive, today have fewer resources for non-core activities such as maintenance and operation of energy facilities. This is due to the fact that the companies are increasingly focusing their efforts on their core competences and core businesses areas (Möllersten and Sandberg, 2004; Greenbaum, 2001; Nilsson et al., 1996) . This means that even though the energy intensive industries, and in particular the PPI, have energy costs in relation to the added value of well over 20 percent (SEA, 2000), energy management and energy related business areas may not qualify as core business areas, and will therefore not be highly prioritized (Möllersten and Sandberg, 2004) .
Since the beginning of the 1990s one significant trend in business strategy has been to strategically focus on core business (Markides, 1992) . Markides (1992) argues that the reason behind the increased focus on core business was that many firms had diversified beyond their optimal diversification limits and performed poor profitability. As a reaction to firms' high diversification and its suggested negative implications, the strategic focus moved towards the firm's core businesses. The concept of 'core businesses', as described by Markides (1992) , became a theoretical tool to capture an organization's major or essential business activities. By concentrating on its core business, a firm could move back, closer to its optimal diversification levels, implying that refocusing would help the firm to improve its profitability and market value (Markides, 1992) . Since the 1990s, several firms, on global level, has thus divested unrelated business activities (Markides, 1992) . A similar trend can be observed in Sweden. Since the beginning of the 1990s, major Swedish corporations have reduced their level of diversification and increased their focus on fewer business areas (Bengtsson, 2000) .
Slimmer organizations have consequently emerged by means of outsourcing and divesting business activities. Over the last two decades outsourcing of business activities that are perceived to lie outside of the firm's core business has increased. Outsourcing could be defined as the transfer of the management and performance of an entire business function to an external service provider. According to the supporters of outsourcing, this leads to cost reductions, access to unique expertise, and differentiation (Berggren and Bengtsson, 2004) . This is due to the fact that the non-core activities do not receive the full attention of company management, which means that performance improvements in these areas are rare. By outsourcing these business activities another company can make the activity their core business.
The strategic decision whether to outsource business activities or not is a complex one and depends, among other factors, on if the technology is key to competitive advantages. It is also in general terms more feasible to outsource a less complex technology than the opposite. Outsourcing may thus be a feasible solution if the technology is not a key to competitive advantages, is less complex and if the technological expertise is inadequate in the company (Johnson et al., 2005 p. 484-487).
As Hendry (1995) states, there are also important factors such as management fashion and political ideology that accentuate the importance of outsourcing. Previous research has also found a number of potential risks associated with outsourcing such as less control over the outsourced business activity, a reduced innovation process due to the fact that the company loses the daily information and contact with the outsourced business activity as well as hidden costs and dependence on the new supplier (Insinga and Werle, 2000; Hendry, 1995; Utterback, 1996; Wasner, 1999) .
ESCOs
In relation to energy, outsourcing of the energy supply, energy use and the operation and maintenance of the facilities in different industries to an external party have been commonly referred to as energy services (ESs), where the parties offering the service are called energy service companies (ESCOs).
The concept of ESCOs is sprung from the US as a consequence of the oil crises of the early 1970s and later came to be referred to as demand side management (DSM). The term "negawatt" was introduced which meant that instead of investing in new power production, the power company could lower their customers' energy use or shift power loads by load management, and by this means avoid investment in a new power plant. The concept of ESCOs has since then spread outside the US and is, for example in the European Union, considered to be one of the major means to reduce the Union's use of energy by 9 percent (EC, 2006). Research of the ESCO industry in Europe has found that ESCOs could play an important role in promoting energy efficiency (Vine, 2005) . In 1978, the first ESCO appeared in Sweden, and in 2001 there were between 6 and 12 Swedish ESCOs with a total value of about 30 million USD (Vine, 2005) . Research of the ESCO industry within the Swedish PPI include, for example, Möllersten and Sandberg (2004) , who found that the two main barriers to the utilization of ESCOs were that the ESCOs must prove that they can bring added value, other than capital, to pulp and paper mills, and the lack of competition between external energy service providers. Another study covering the role of ESCOs in, among other sectors, Swedish PPIs, found that "the supply of energy efficiency services does not result in a more efficient use of energy -neither from the viewpoint of public economics nor from the viewpoint of business economics" (Bergmasth and Strid, 2004).
Analyzing the role of ESCOs in the Swedish pulp-and paper industry
Empirical results from the questionnaire This section presents the empirical results from the questionnaire. Companies' trust in different sources of information concerning energy efficiency has been stated to be of major importance if energy efficiency measures are to be undertaken (Sorrell et al., 2000) . In Fig. 1 , the 40 respondents' views of different information sources regarding potential energy efficiency measures are outlined (Thollander and Ottosson, 2010) . Notably, the greatest confidence is not in energy companies (which offer energy services) but rather in colleagues within the mill/company group and colleagues within the industry. Instead, energy companies are ranked second from the bottom regarding information concerning potential energy efficiency improvement measures. This indicates that the Swedish PPI's confidence in information concerning energy related issues coming from ESCOs is extremely low. Fig. 2 outlines the mill's/company group's prioritization of energy issues for different time periods, since 1996. The figure shows that the PPIs' prioritization of energy issues has increased since 1996. It should be noted that during the period from 2000 to 2006, Swedish industry's energy costs have increased significantly (Johansson et al., 2007) . Electricity prices have doubled over the period and oil prices have risen by about 70 percent (Johansson et al., 2007) . In summary, it could be concluded that the PPI's confidence in companies involved in energy service activities is low, despite the fact that the industry's prioritization of energy issues has increased since 1996. This is further supported by previous research showing that ESCOs were the lowest ranked driving forces for energy efficiency in this industry (Thollander and Ottosson, 2008) . One concluding remark is thus that the Swedish PPIs' conviction seems to be that the industry considers itself to be the party with the 'best' knowledge about potential energy efficiency measures. This further accentuates the need for a deeper understanding of why this is the case leading to the interview study section of this paper, which is presented below.
CASE 1 -The outsourcing of a paper mill's facilities
The paper mill is part of a large multinational company group and is one of the world leaders in its market segment. In the early 2000s the company group outsourced all their facilities to a foreign based facility company. The facility company in turn hired an ESCO company for the operation and maintenance of the mill's facilities. In the case of the studied paper mill, this affected the back-up boilers, lighting, pumps, fans and ventilation etc. that are now being operated and maintained by the ESCO. It should, however, be noted that the main process boiler is still owned by the paper mill. Energy related decisions are normally restricted by a one-year payoff requirement within the company group. All investments above about 100,000 EUR have to be approved by the paper mill's company board, which is also located abroad. The interviewed respondent at the mill was in charge of the maintenance department where all energy related issues are dealt with.
During the interview the respondent specified a number of problems with the outsourcing of the mill's facilities to the ESCO. The initial idea behind the concept was that the paper mill alone should handle all production related issues while the ESCO should handle all the non-production related issues concerning the facilities. This separation, however, according to the respondent, has been impossible to maintain. For instance, the respondent stated that when one particular energy efficiency investment was not approved by the foreign based facility company, the paper mill had to hide the investment from them. The respondent states: "We made it (the investment) at the facility by calling it a surrounding facility, so today it does not exist in the foreign facility company's documents. We hid the investment." The respondent further states: "...some stuff (investments) are not anyone's responsibility and are fuzzy. Really, what is this -is it theirs or is it ours?" The above quotes exemplify how different energy efficiency investments literally fall in no man's land between the different owners' responsibilities, i.e. the facility company, its corresponding ESCO, and the paper mill. The respondent went on to explain that the paper mill's costs had increased as a result of the facility outsourcing. Furthermore, the respondent also stated that an energy efficiency investment today includes considerably longer decision chains than was the case before the outsourcing, i.e. the transaction costs had increased. This was manifested by the respondent as: "I have to call the foreign based facility manager and say 'Hey, now your boiler is starting to wear out, I think we have to take a look at it before the next budget.' Then it is up to him to make the decision whether to replace it or not.". The studied case indicates that the outsourcing of the facilities to the ESCO has resulted in an increased magnitude of barriers to energy efficiency such as lack of incentives to reduce energy costs and longer decision chains. This may be seen as an effect of a split incentive which increases an investment's hidden costs. A split incentive refers to when a person or department cannot gain benefits from an energy efficiency investment, probably leading to the implementation being of less interest (Jaffe and Stavins, 1994) . Hidden costs refer to costs associated with investments that are not reflected in commonly used investment calculations such as the payback method. This causes the hidden costs to be ignored in the investment calculation (Ostertag, 1999) .
CASE 2 -The outsourcing of an integrated pulp and paper mill's internal process boiler
The integrated pulp and paper mill produces a special type of paper and has two main internal boilers, both mainly biomass-fuelled. At the end of the 1990s a strategic decision was taken by the company board to outsource one of the main boilers to a Swedish ESCO. The ESCO invested approximately 50 million EUR in a new boiler and an 18-year contract was signed between the ESCO and the paper mill. The ESCO owns the boiler, which delivers all the electricity and steam produced direct to the paper mill's production process. In order to evaluate the studied mill's outsourcing project, an interview was conducted with the technical executive, who also is in charge of energy and environmentrelated issues at the mill. The respondent states: "the boiler is located on our site and they deliver all the steam and electricity to us. It is our staff that run the boiler together with other process-related equipment. It is our staff that perform the maintenance. Chemicals etc are delivered through our management. So in all essentials, it is our staff that run and maintain the whole activity. There is one person from the ESCO that visits us regularly, on a weekly basis. They thus still have a responsibility for the activity and keep in touch by telephone." If the mill wants any boiler-related change to take place, the ESCO and the mill staff arrange a meeting as the ESCO is in charge of all new boiler-related investments. Why then was the initial decision taken by the mill at the end of the 1990s to outsource one of its main internal boilers to the ESCO? The respondent states that: "It was economically beneficial for both parties. It was for financial reasons. There were expectations regarding increased energy efficiency. I know that we said at the time of the investment that we believed that it would be advantageous to affiliate a partner that is capable concerning energy issues.". This idea is verified by the MD of the paper mill who in a Swedish energy journal stated that: "The project combines the ESCOs' competence in the energy area with our experience of paper production." It was further stated that: "We will achieve significant environmental improvements and simultaneously increase our cost efficiency. Furthermore, we release resources to develop our business within other areas".
The respondent at the mill states that it is a wellfunctioning cooperation. However, the high expectations at the end of the 1990s were not fully realized, not least with regard to increased energy efficiency. The respondent states: "I believe that there existed, perhaps this is a personal view, a greater expectation that the ESCO could contribute with knowledge concerning burning etc. However, it is different to run a district heating boiler, that could be shut down during the summer and then be able to maintain it, compared to this sort of boiler that in principle is running at maximum load all the time." This indicates that the ESCO's competence in other types of heating supplies, e.g. district heating, may not be transferable to the complex and continuous production process within the PPI. It should be noted that from a financial point of view, the outsourcing project released resources to the mill but from an energy efficiency point of view, the project has not led to any significant improvements.
The respondent at the studied mill was asked to comment on the question of whether the mill's other main internal process boiler, the recovery boiler, could be outsourced: "Everything is possible. I don't believe that it would be the most efficient way to run production. I believe that you should keep the process under single ownership to gain the best total efficiency. Yes, it is possible but I don't believe it is the best method".
CASE 3 -The outsourcing of a paper mill's external boilers
The paper mill is part of a foreign based multi-national company group and produces tissue. The mill has three paper machines and uses only virgin pulp, which is bought from market pulp producers. About 90% of the produced tissue is exported. In 1996 the company took the strategic decision to outsource their entire steam central, consisting of one main process boiler that combusts wood chips and two back-up/top load oil-burning boilers. The steam central is situated outside the mill's facilities and was in need of some investments that the company group considered too expensive at the time. The ESCO contacted the mill and an agreement was reached in 1996. The main reasons behind the decision to outsource, however, were financial, but tax issues also affected the decision. By using another company that sold the biomass generated steam and heat to the paper mill, tax reliefs could be obtained. At the beginning, there were no energy efficiency motives behind the outsourcing. It should, however, be stated that at this time the mill's energy costs were only the third biggest cost, with raw material number one and staff number two. Since then, energy costs have increased by a factor of 5 and are now the second largest cost.
In the deal between the mill and the ESCO, the ESCO took over the maintenance, the personnel and the investments needed in the steam central. The interviewed respondent at the mill, who has been in charge of the energy issue for a number of years, stated that: "And in retrospect I can only state that it was one of the wiser decisions I have ever taken". Before the outsourcing the steam central was rather neglected. The respondent states: "The availability of steam that we have had since the ESCO took over did not exist when we ran the activity ourselves". One explanation for this is also that the ESCO made some much needed investments in both a new back-up boiler and the fuel-feeding system to the main biomass boiler. According to the respondent, the effects have therefore been increases in cost-and energy effectiveness and security of energy supply. The increase in energy efficiency is due to: "Better control systems, better techniques in the handling of the fuel and staff education." In the early 2000s, another ESCO with a more regional association bought and took over the ESCO activity from the previous ESCO. This in turn has led to even better cooperation according to the respondent. The factors behind the success, according to the respondent, are: "A functioning contract and a functioning continuous dialogue." The contact with the outsourced steam central is handled both at operational and managerial level, depending on the impact and size of the issue. The respondent sums up the benefits of the outsourcing by stating: "The activity that we shall be really good at is making tissue; we do not own any hydropower plant for generating electricity. Why do we need a steam central? There are people that are specialists in running those with state-of-the-art technology and control systems etc." Even though the respondent was very positive to the outsourcing he would not outsource a boiler that is more integrated in the production process, such as a recovery boiler. The fact that the mill's boilers are external to the mill is in fact a major explanation for the success in this case.
Concluding discussion
The aim of this study was to describe and analyze the role of ESCOs as a method to promote energy efficiency in the Swedish PPI. As shown in the questionnaire, the Swedish PPI's confidence in information concerning energy related issues coming from ESCOs, is at present considerably low. This is surprising, considering the fact that there already exist several energy related outsourcing agreements between ESCOs and mills, and considering the fact that the PPIs' have been giving energy issues higher priority since 1996. The cases studied in this paper, however, have given some answers to why this is the case. Minor explanations for this are that personal relationships between different staff at the mill and the ESCO have to function if the outsourcing is to be successful. A well-functioning contract and a continuous dialogue have also been stated to be important. However, this is not solely related to the PPI and does not explain the low utilization of ESCOs in the studied industry As shown in case 1, the paper mill's multinational company group took the decision to outsource their facilities, comprising back-up boilers, lighting, pumps, fans and ventilation etc., to a foreign based facility company in the early 2000s. The paper mill's main boiler, however, was never outsourced due primarily to the perceived risk of production disruptions. In Case 2, however, another paper mill's business group took the opposite decision, to outsource one of the main internal process boilers, while the rest of the mill's facilities remain under the mill's control. In Case 3, the entire steam central, with all three external boilers, was outsourced to an ESCO.
In case 1, the respondent was considerably dissatisfied with the outsourcing, stating that an energy efficient investment today includes longer decision chains (and thus increased hidden costs) and lower incentives than was the case before the outsourcing. This indicates that barriers to energy efficiency such as hidden costs and split incentives have in fact increased. Case 2 represents a case were the expectations from the ESCO and the outsourcing agreement were high initially, but where the mill's staff themselves run and maintain the whole activity today. In financial terms the cooperation was a good deal, but concerning the initial expectations concerning significant environmental improvements and energy efficiency this has not proved to be the case. One conclusion from this case is that the ESCO's competence in other types of heating supplies, e.g. district heating, may not be transferable to the complex and continuous production process within the PPI. In case 3, the main reasons for the outsourcing were financial and taxrelated, but the outsourcing also resulted in energy efficiency, due to the fact that the ESCO brought better control systems, better techniques in the handling of the fuel, and staff education. Case 3 thus represents a case were the mill's respondent was more than satisfied with the outsourcing of its external boilers to an ESCO.
In general terms, in all three cases the main motive behind the decision to outsource energy-related activities such as facilities, external and internal boilers were financial or taxrelated. In case 3, however, it also resulted in a higher degree of cost-and energy efficiency, as well as increased security of supply, while the result was quite the opposite in case 1. The strategic decision whether to outsource business activities or not are, as previously stated, a complex one, and depends among other factors on if the technology is key to competitive advantages. It is also, in general terms, more feasible to outsource a less complex technology than the opposite. Outsourcing may, as stated earlier, be a feasible solution if the technology is not key to competitive advantage, is less complex, and if the technological expertise is inadequate in the company (Johnson et al., 2005 ). This in turn leads us to the main conclusion from this paper that is shown in Fig. 3.   Fig. 3 . Utilization of ESCOs versus the level of energy integration in the Swedish pulp and paper industry regarding spotted outsourcing cases.
As demonstrated in Fig. 3 ., the utilization of ESCOs in the Swedish PPI is higher in activities with a lower level of energy integration in the production process. Conversely, the utilization of ESCOs is lower with a higher level of energy integration in the production process. This means that a successful outsourcing agreement is more probable if it concerns external boilers that have a low level of integration in the production process. On the other hand, it is less likely that a successful outsourcing agreement will be reached if it concerns the recovery boilers, with a high degree of energy integration in the production process. As demonstrated in case 2, the internal process boilers are complex to run and the technological expertise demanded are usually higher at the mill. It could further be stated that the technology is a key to competitive advantages since the internal boilers, and in particular the recovery boiler, are the "heart" of the whole integrated pulp and paper production, and unplanned stops in the production are very costly and immediately affect the mill's profitability. On the other hand, the ESCO's competences from other types of heating supplies, e.g. the district heating, were more appropriate in Case 3, where the paper mill did not itself have the competence, or did not prioritize running the external boilers in its steam central. The fact that the paper mill's boilers are external to the mill is a major explanation for the success in this case.
In conclusion, this study of the Swedish PPI has shown that the utilization of ESCOs in this industry is likely to be higher in activities with a lower level of energy integration in the production process, and thus lower with a higher level of energy integration in the production process. Since the PPI is a mature industry with a globally well-known and well-spread technique, results from this paper, plausibly holds even for PPIs in other countries, apart from Sweden.
Finally, theoretically, the authors wish to leave one final remark. The notion of core business and outsourcing of energy-related issues would most likely benefit from an inclusion of a widened view of what may or may not be considered a long-term "competitive advantage". Such a widened view should incorporate a thorough strategic risk analysis, i.e. for several years ahead, including risks of price increases for raw material and energy, cost for personnel etc.
Looking in the historical lens some twenty years back, such a widened view would have reduced the risk of the costly re-considerations and reinvestments in regard to energy and raw material, which have occurred after the adoption of these concepts. However, we leave the challenge to formulate such a widened view and theory, an area for future research.
